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The mammalian spliceosomal protein SAP 62 first binds to pre-mRNA in the prespliceosomal complex A (1) and cross-links to the 3' portion of the pre-mRNA in this complex (2). A functional 3' splice site and adenosine triphosphate (ATP) are required for this interaction, indicating that SAP 62 may play an important role at the 3' splice site (1). Originally SAP 62 was identified as one of more than 20 proteins that associate stably and in an ATP-and splice sitedependent manner with highly purified spliceosomes on two-dimensional (2D) gel electrophoresis (1 olet (UV) light to pre-mRNA in the spliceosome (2). In contrast with the essential splicing factors cloned so far in mammals, U2AF (6) and the serine-arginine-rich family (7), SAP 62 lacks a ribonucleoprotein (RNP) binding domain of the RNA recognition motif (RRM) type (8) and does not contain an arginine-serine (RS) domain. The COOH-terminal third of SAP 62 is proline-rich (43%) and is organized into 22 tandem heptapeptide repeats of the sequence GVHPPAP (Fig. 1B) . A similar number of heptapeptide repeats of the sequence YSPTSPS are present in the COOH-terminus of the large subunit of RNA polymerase II (RNAP II), and phosphorylation of serine and threonine residues in these repeats plays a critical role in RNAP II activity (9) . A feature of the SAP 62 repeats is their proline richness, which suggests that the repeats may be involved in protein-protein interactions. Although proline richness is characteristic of several RNA and some DNA binding proteins (10, 11), there is no precedent of conserved heptapeptide repeats in essential splicing factors or in other RNA binding proteins.
We detected by Northern (RNA) blot analysis of HeLa cell mRNA with the SAP 62 cDNA as a probe an mRNA of about 2 kb (Fig. 2) (12) . The deduced SAP 62 sequence of 464 amino acids is predicted to encode a protein of 49 kD. However, in vitro translation of mRNA generated from the SAP 62 cDNA yielded a protein that cofractionates by 2D gel electrophoresis with SAP 62 present in the spliceosome (Fig. 3, A and B) . We conclude that SAP 62 fractionates anomalously by SDS-polyacrylamide gel electrophoresis (PAGE).
Comparison of SAP 62 to the GenBank database revealed a similarity to the yeast splicing factor PRP1 1 (13). Antibodies to two other yeast splicing factors PRP8 (14) and PRP9 (15, 16) have been found to recognize potential mammalian homologs, but similarities between these proteins have not been demonstrated at the amino acid sequence level. An alignment of SAP 62 and PRP1 1 amino acid sequences is shown (Fig. 1C) . In PRP1 1 the COOH-terminus aligns with a region NH2-terminal to the proline-rich repeats in SAP 62. Both SAP 62 and PRP11 have similarity in the zinc finger region (Fig. 1C) , and the zinc fingers are located in comparable positions with respect to the NH2-terminus of the two proteins. This conservation is consistent with studies indicating that the zinc finger motif is essential for PRP11 function in yeast (17) . Other yeast splicing factors (PRP6 and PRP9) (15) and the mammalian U 1 small nuclear ribonucleoprotein particle (snRNP)-specific protein C (11) also contain zinc finger motifs similar to that in PRP1 1 and SAP 62. With respect to amino acids 1 to 236 of SAP 62, which are in the region of similarity with PRP1 1, the overall resemblance is 39% and the identity is 25%. In addition, both this region of SAP 62 and the entire PRP1 1 protein are highly hydrophilic (13) . Further evidence that SAP 62 and PRP1 1 are related is the observation that antibodies to PRP11 detect SAP 62 among the total affinity-purified spliceosomal proteins fractionated by 2D gel electrophoresis (Fig. 3D) . Moreover, one band of the same molecular size as SAP 62 is detected in gel filtration-purified spliceosomes (Fig. 3D) proline-rich repeats, and lined, and the conserved G P P G P P Q L P P P A P| G V H P P A P V V H P P A S G V H P P A P (306) lnd n h osre GPPPPQLPPPVHPPVPPSGHPA 36 histidine (H) and cysteine
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Alignment of the NH2-ter-(9) G V H P P A P SAP 62l a blot of affinity-purified spliceosomes fractionated by 2D gel electrophoresis (Fig. 4) . Moreover, only the 114-kD band is detected by the SAP 62 probe in gel filtrationpurified spliceosomes or in total nuclear extract (Fig. 4) yeast (15, 21, 26, 28) . Thus, together these observations establish several key relations between the 17S U2 snRNP components, the prespliceosomal SAPs 61, 62, and 114, and the essential heterotrimeric splicing factor SF3a in mammals and PRPs 9, 11, and 21 in yeast.
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The 17S U2 snRNP-specific proteins are thought to associate with the 5' end of U2 snRNA in mammals (19) . This region of U2 snRNA participates directly in several essential interactions in the spliceosome, including base pairing with the site of lariat formation in pre-mRNA, base-pairing with U6 snRNA, and the second catalytic step of the splicing reaction (29) . Thus, the U2 snRNP-associated SAPs 61, 62, and 114, all of which bind directly to the 3' portion of the pre-mRNA (2), may function in mediating these critical RNA-RNA interactions.
